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(54) AUDIO REPRODUCTION APPARATUS AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To achieve mixing for 3- 5-channel multi sound without 
detriment to the balance by using 6-channel multi sound signal including each signal, 
that are right and left front stereo signal, right and left surround, center and low range 
component, and also by using factors mixing the multi sound signal to stereo signal. 
SOLUTION: In audio reproduction equipment, at a normalized factor multiplication 
circuit 151-154, normalized factor using a factor Cnm for mixing 6-channel to 2- 
channel is multiplied to sound signal except main signal which is front stereo signal so 
as to be outputted as sub channel, so that output level deference between each sub 
channel, which are not mixed, are reduced and, 3- 5-channel multi sound is reproduced 
without detriment to the balance of 6-channel multi reproduction. 
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[0005] FIG. 8 is a diagram showing, in a case where 

N (N=6) -channel (Lf, Rf, C, Ls, Rs, LFE) input signals are mixed 
and outputted as M (M=2 ) -channel signals, operations of M 
main-channel switch circuits 151 and 152 and (N-M) sub-channel 
switch circuits 125 to 128. The main channel control circuit 
161 controls the M main-channel switch circuits 151 and 152 so 
that output signals from the adding circuits 133 and 138 at the 
most downstream are output signals of main-channels. And the 
sub-channel control circuit 162 controls (N-M) sub-channel 
switch circuits 125 to 128 so that "0"s are output signals of 
main-channels . 



(19)B*@4$W/t <JP> 



«2) ^ m 



(51)IntCL 7 

H0 4S 1/00 

H 0 3 F 3/181 

H04R 3/00 



3 10 



(A) (lDWftH^W** 

#^2001-339797 
(P2001-339797A) 
(43)£BB H ^£13^123 7 B (2001. 12. 7) 



F I 

H0 4S 1/00 

H0 3F 3/181 

H 0 4 R 3/00 



F 5D0 2 0 
B 5D0 6 2 
310 5J092 



W&tm<D&7 OL (£: 13 H) 



(2i)ms#^ 


43®2000-156334(P2000- 156334) 


(7DWSA 000005821 








(22)miBB 


¥l£12^ 5 n 26 0 (2000. 5. 26) 


^Rj»pism^nKioo6#ia 






(72) ftWif 






^Rfl?RK^^RKl006#ffi fiTFSffi 












(74) A 100097445 






#33± S« 0*2 £) 






F^-A(^) 5D020 AC01 






5D062 AM5 






5J092 AA02 AA57 CA00 FA02 HA38 






KA00 KA26 MA10 SA05 TA01 






VL04 



(54) i$zw(D%m ar-^j ^mtk&mt^—^s 



(57) mm 

5 1-15 4T\ fu77 Xf l/tT'S'S ±«#Utt<Z>«j» 
C h v;l^H£(£>/^ >X«r«£*f 3 - 5 C h Wfo* 




(2) 

1 

^*;l/»M (N >M) &Mz.2>=?-v>*>\/WLL (N>L 
>M) td^^vvy^^)^:^^. inft>W©AA 

(n = 0 — N-l, m=0 — M- 1 ) %Bn?-*>^fo 

DT|Hii;±^«v>^;i/tcm^-r^Mffl^v>/c: (N-l) 

(N-l) xMfiOj!jn»[HlS§^. HulHjPWlsJS&fciUi 
^^n*i/^Mfflo«a^Et®SS<om*i:fl38B (N-l) 

m v ^ fr&mstt & n x m m * > ^> y 

^^>*;l/WJ»IsigSi:. «»C nm*ffiofciE*ffcflaR 

t'Bj^^y^i/OA^a^iEjfiftrs (n-m) 

*T £ s'J^ ;l/»J» [HISS £ fec^ £r^® £~$~Z> 

fete. 4f +y*;l/OA^§^«USC nm (n-m) 

tc N ^+>*;l/»JWHlBtfftl»U, (N-l) xMi 
3<fc?^ ^^>*;l/»J»|gsS*»J»U, PJ^-v^^ 
;l/»JWHlKW*J»"rs»*« l IE»D4— -r-f *lf£S 

So * 

S= I CH /M 
ZcTcL i=0-M-18 



«t#Bfl 2001-339797 
2 

^.5ft>*;l/SL (N > L >M) GO*— 7*<t*mmc 

(n-l) m<D9&*>*fr<D*ji9^& 

«tt*J(lHlBT«»Cnm**i;6nT (N-L) xM 

+ (L-M) ffl©M^*>*;l/<DA*J« 

§tfff»*»il8TflS»C nm**i;6hT (L-M) 

xMfioftpgmffiTi^^v^;^^*— "r-txm^tbn 

JcSte. ^-v>*;l/»JWigBSWWJ»L. if^rVW 
lC^*isZ/tfZftZ> (N-L) m<D9fr*>*Jl/X'fv 

^mK^" o" ^iliR-T^cfc^tc. gij^ 
»#*J»U ^^>*;l/K:54-^>yatifti/> (L- 

ift^WA^MlCffiRCnm (n = 
m) **i:THi;±f+>*;l/f<:ffl*t5MMO«»« 

ct-5Jc> ^-v>*;1/*JWIhIBWWJ»U. (N-l) x 



S=C i i 



CWsRJE 7 ] N ^ r-r ^i^-v 

>*;l/»M (N >M) ^@x.^ft^;i/aL (N > L 
>M) ^^^->>y*rsrc«)tu. N^-^V^l/OA^fl 50 



fc^O^Cnm (n = 0 — N-l, m=0~M-l) 



-2- 



(3) 



2001-339797 



N-1 

Yi = I Cnixxn i = O ~ M- 1 

n=0 

r:£L i = O - M - 1 f ifv^^JtdiT^o 



icfci^T. ±**>*ji/tc***»?L%:^ (l-m) 

m<om^-^y^)V j <0&WLC j m (m=0 — M-l) 

Y J =S x X J 



[g*4] 



[00 01] 
[0 0 0 2] 

[0 0 0 3] 07, H 8 r-r *B£«fi4> 

iI^t/P7^^fe0, N (N = 6) 

Cfe^n^h :Lf, fi7n>h:Rf, : 
C, t^^yF : L s, fr+t^VF : R s, 

LFE) <o*— - r-r#flMt*s ■'eftJ; Dffi* 1 * i0 
;l/8T*6SM (M=2) (Lf, R f ) o± 

y'^MchnWT&tc&Oinfr&MC nm (n = 0-N- 
1, m=0— M-l) ^^n^-v>^;bOA^ff^^^ 
C£ N x M (=1 2 ) fflOGM&SKlslBS 13 9-150 
fc> ±ftv*;KOA*S§ic«ac nm**i;THi; 
i^^>*;Wc:Hi*^SMffl^HfflS«SS[«WlelBl 3 

9, 14 2R£v>fc (N-i) x Mffl^ffinsftftXff sie 

14 0, 14 1, i 4 3-1 SOWMtft^ 40 

tcin^-rs (n-i) xMi (=io) <r>ijm\s\& 1 2 
9~i 3 8 1, ±^*^*;\s<Dxtim^tmife&<Dmz 

iJDSlHlSS 1 3 3, 1 3 8 0ttJ^fc*«JDS^T±?-V> 

15 1, 1 5 2£, wis^^v^x^y^-iatt**! 
w-rs±^-fr>*;i/»j»iHiBi 6 1 1, m^^y^^x 

(N-M) {BOBI^ >*/bX-Y y^lelgg 1 2 5 — 
128^ MfBBJ*-* >*/l/X-f y^ll»**J»-r*»J 
v*;l/»J«naB l 6 2 <fc DMStit^S, 50 



[000 4] 0 7teN (N = 6) (L f , R 

f, C, Ls, Rs. LFE) OAM^^^»^ 
«-TUl. f^$iNft^;l/TttiWSl^ M{@ 
flO^^>*;l/^-fy^lslBl 5 1, 15 2£. (N- 
M) m<Dm7- J r>*}VX^v^\B\$& 1 2 5 — 1 2 8 £<D 
mtJtTji't a Um<D^^^^)]/7s-( y^lElK 1 5 1, 

1 5 2fcJ\ (Lf, R f ) <DA*ffI^&± 

[Hjggl 6 1 fflffllt^o fit (N-M) {@cOSiJ^-V> 

*;l/X-fy^-iaB i 2 5— l 2 8te. H^-^v*;!/ 

(C, Ls, Rs, LFE) OA*J<I*f*BJ3 L *>*>l' 
(D&tim^t-tZ&olC. BJ^*>*;l/»]»slBl 6 2 

[0005] 0 8 fiN (N=6) (L f , R 

f, C, Ls, Rs, LFE) (OAM^^^>y^ 
IT, M (M=2) Mffl 
0^-V>^;1/X^^^[hIK 15 1, I 5 2 £. (N — 
M) fflO»J^-^>*;l/X>ry^IslB 1 2 5- 1 2 8 £ CO 
■M^^r^-To MfflO±^-ir>*7l/X-f y^-lEiBl 5 1, 
1 5 2ti\ ««S<0ftD*iga 1 3 3, 1 3 8<£>ii*l{I^ 

stjaiuKi 6 iw#t§o fit (n-m) fsogij^ 

* >^;l/X^ v ^(USS 12 5-128(1 " 0 w «rl«^ 

s& i 6 2##jw-rso 

[0 0 0 6] 

S^ttBKfeV^Tfi. N (N=6) (L f , 

Rf, C, Ls, Rs, L F E) O^— 7*4*9^%* 
<D££N?-*>'*;l>T*&t)'?Z>t)\ M (M=2) ^> 
(L f , R f ) JC5*->V^bT(tl*-rSCi:tt-e 

t^MM^ix^ft^«L (N > L >M) 

(OX\ N >irwl/<fc 9 L ^ > 

[0 0 0 7] #fSil§«\ Nf+y*;i/±Ti?i!4t** 



-3- 



M^*y*Mc^*isy?T&rc&(D&M*mi<^T^ N 
^*>*;\s(D*—T^*m^*±^^^*Jl'%tM (N> 
M) £ffia.S^>*;l/»L (N > L > M) 

[0 0 0 8] 

?tC N ±^>^WC^^>^L&^ (L-M) fi^ 
Srffll/>fciEafb«»*. jE*<tflW*WliI»"C«i:TiU 

[0 0 0 9] CtUc£D> DVDt-f^tOJ:^^ 

>2^-V>^;l/) IClol^T. ^vl/^-^* z/^fr (N = 
6) ^ f>±ft >^;bT*^xf l/t 2 f - 1 (M 
= 2) tC^+S/V^tSiSC nm^^T, 

M (N >M) ^^ft^;VS(L (N > L >M) lc 

[0 0 10] 

(N >M) ^^ft^SL (N > L >M) (C^ 

^•^>^;Mc*p3»-rSfca60S*«ac nm (n = 0~ 
N- 1 , m=0 — M- 1) t»nft>*;l/OA*OT 

^*>iM>lca^T£MfflBfc^7c (N-i) xMfflOtu 
E^*»Bl«SOffl**i^^>*;i/*«:i!ioW-rs (n- 

^SrStRt" £ N x M M<0^ * is * ;1/X *y IeISS £ . 

fflWlUKi:, «»Cnm*ffioftiE«fkflW-eiiJ^^> 
*7l/OA*«#*IEaftrS (N-M) fflOIE8t{fci&a 

HK®^^^ 0" fcfr&S?— LTHft>*;l/© 
f±J*jfI-s§£-r& (N-M) {@OIU^^>^;1/X^^^[hI 



(4) ^1 2001-339797 

(L-M) ficDgiJ^-V>^;l/OA^M^JC x iSCnm 

y^frcofotim^t isxmjj~?z>ctirC£o. n^> 

;l/^t-f tffi§*±f t >*;l/»M (N >M) *m 

J0 K^f^>^;l/SL (N > L >M) iC^^zslstfLTth 

[0 0 1 1] »*«2K:IBK^KB8«. N*-*>*/ME> 
:t— r-r ^{I^^rM^-v >^;l/(?)t-f-Y ^{I-^tc^^ 

CftSCnm (n=m) SriUDTPCat^ >*;WCffl 
*-r*M«<0«»SRII®KOtti**^^ >*;bX^ >y 
flslK^l^tS £ 5 tc. ±7-* >*;l/SJfflJ|HlB^SiJffl 
L N (N-l) XMfflOiPSC(5lK^ttJ**±^-V>^/l/ 
X^y^EIBtfaK-rScfe-SK:. ±?-^>*;l/»JWIelBt 
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tCent (L-M) xMffl<Dj&P»El&^^* 

y ^m^miRi,^x o ic, >*;i/Wj»isHBtf 
±^ >^;wc ^v^^n^ (n-l) m 
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jS-T^i^^>^;l/X-f ^y^lHlBl 2 6— 1 2 8ti. IE 
«ft«a**IslBl 5 2- 1 5 4<7)tfi;frS:ilNU c© 

-tzm^^y^frx-j y^-mss i 2 5t4" o" *siR*r 

£<£5tc, IU^^>^;l/SJffllHlKi 6 2tfiftV*;V 
X^^y^lHlB 1 2 5— 1 2 8©*Jffl3^T^o 

[0 0 2 6] dSSS0!l3) 03t4N (N=6) 
;l/(Lf. Rf, C, Ls, Rs, LFE) ^-fV 
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50 *Dg[HliSl 2 9, 1 3 3, 1 3 4, 1 3 8^m^^rStR 
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tB**S»S^+>^l/X>f y^Hlffi 1 13, 119 
&«S*«eIB 1 3 9. 1 4 2©ffl*iS:aKLft^J:5 
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ii«a»»lHlK 1 3 9 , 1 4 2<DtH**SS?f3cfc , 5 
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fifkbrc cicoli + iciri) 

70 [0 0 3 3] S/t, 3HWO»«W, IESI{fc«SS* 
(C0L + C1R) X 2 CD J: ^ tCC 0 L £ C 1 R^¥i^ 
ffl£Lfc#, — HSMtcJiC 0 Li:C l R«±|p|i;fii*i: 
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^^>^lt, L (N > L >M) ^-^>^;l/feL<«i 

50 n— ^-v— h^r^-To 
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6 l tm?o »^f7^6B«i:t5) "PIE*ft«»S 
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n^tv^WAMfSS i ^>*;wc*ng^r£fc 
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f Dt^ i 9-Y>*>V<Dmj]{§^Y Wchmt&o 
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[0 0 4 0] l^C, s7 lT?S£»n*littta*-e\ s 
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